Preparation and Characterization of Alkenyl Dienyl Ketones 3:
The Weinreb amide S1 was prepared by following the literature procedure.5 To a solution of prop-1-en-1-ylmagnesium bromide (cis-and trans-mixture) S2 in THF (1.0 M, 15.0 mL) was added a solution of S1 (1.55 g, 10.0 mmol) in THF (3.0 mL) at 0 °C under argon (Ar) and this mixture was stirred at room temperature for 3 h. The reaction mixture was then poured into a saturated aqueous solution of NH 4 Cl at 0 °C and extracted with ethyl acetate (EA) three times. The combined organic phases were washed with brine, dried over Na 2 SO 4 , filtered, and concentrated. After preliminary purification of the crude material by column chromatography on silica gel (H/EA = 20:1~10:1 as eluent), futher purification by recycling preparative HPLC (H/EA = 10:1 as eluent) afforded 3a in 20% yield (0.27 g, 2.0 mmol) and 3i in 64% yield (0.87 g, 6.4 mmol), respectively. 3a:
1 H NMR (600 MHz, CDCl 3 ) δ 7.22 (1H, dd, J = 15.2, 9.6 Hz), 6.92 (1H, dq, J = 14.8, 7.1 Hz), 6.36 (1H, dq, J = 14.8, 1.3 Hz), 6.29 (1H, d, J = 15.2 Hz), 6.24 (1H, dd, J = 15.3, 9.6 Hz), 6.20 (1H, dq, J = 15.3, 6 .2 Hz), 1.92 (3H, dd, J = 7.1, 1.3 Hz), 1.87 (3H, d, J = 6.2 Hz); 13 C NMR (151 MHz, CDCl 3 ) δ 189. 7, 143.5, 142.7, 140.4, 130.9, 130.7, 126.4, 19.0, 18.5; IR (film): 3024, 2938 IR (film): 3024, , 2913 IR (film): 3024, , 2853 IR (film): 3024, , 1661 IR (film): 3024, , 1639 IR (film): 3024, , 1618 IR (film): 3024, , 1585 IR (film): 3024, , 1443 IR (film): 3024, , 1337 IR (film): 3024, , 1252 IR (film): 3024, , 1200 IR (film): 3024, , 1067 1 H NMR (600 MHz, CDCl 3 ) δ 7.16 (1H, dd, J = 15.4, 9.0 Hz), 6.33 (1H, dq, J = 11.9, 1.5 Hz), 6.25 (1H, dq, J = 11.9, 7.4 Hz), 6.23 (1H, dd, J = 15.1, 9.0 Hz), 6.18 (1H, dq, J = 15.1, 5.9 Hz), 6.13 (1H, d, J = 15.4 Hz), 2.11 (3H, dd, J = 7.4, 1.5 Hz), 1.87 (3H, d, J = 5.9 Hz); 13 C NMR (151 MHz, CDCl 3 ) δ 191.9, 143.4, 142.8, 140.3, 130.6, 129.5, 127.3, 19.0, 16.2; IR (film): 3026, 2913 IR (film): 3026, , 2849 IR (film): 3026, , 1655 IR (film): 3026, , 1638 IR (film): 3026, , 1616 IR (film): 3026, , 1589 IR (film): 3026, , 1441 IR (film): 3026, , 1327 IR (film): 3026, , 1209 IR (film): 3026, , 1069 
3b:
1 H NMR (600 MHz, CDCl 3 ) δ 7.23 (1H, dd, J = 15.4, 9.4 Hz), 6.91 (1H, dq, J = 15.9, 6.9 Hz), 6.36 (1H, dq, J = 15.9, 1.8 Hz), 6.30 (1H, d, J = 15.4 Hz), 6.21 (1H, dd, J = 15.2, 9.4 Hz), 6.18 (1H, dt, J = 15.2, 7.0 Hz), 2.18 (2H, q, J = 7.0 Hz), 1.92 (3H, dd, J = 6.9, 1.8 Hz), 1.43 (2H, quin, J = 7.0 Hz), 1.35-1.21 (8H, m), 0.88 (3H, t, J = 6.6 Hz); 13 C NMR (151 MHz, CDCl 3 ) δ 189. 7, 146.0, 143.7, 142.6, 130.8, 129.2, 126.5, 33.3, 31.9, 29.3, 29.2, 28.9, 22.8, 18.5, 14.2; IR (film): 3022, 2924 IR (film): 3022, , 2855 IR (film): 3022, , 1663 IR (film): 3022, , 1636 IR (film): 3022, , 1620 IR (film): 3022, , 1589 IR (film): 3022, , 1443 IR (film): 3022, , 1339 IR (film): 3022, , 1283 IR (film): 3022, , 1202 IR (film): 3022, , 1069 6.23 (1H, dd, J = 15.3, 9.0 Hz), 6.19 (1H, dt, J = 15.3, 6 .1 Hz), 2.75 (2H, t, J = 7.6 Hz), 2.51 (2H, td, J = 7.6, 6.1 Hz), 1.91 (3H, dd, J = 6.9, 1.7 Hz); 13 C NMR (101 MHz, CDCl 3 ) δ 189. 6, 144.2, 143.4, 142.8, 141.2, 130.9, 129.8, 128.6, 128.5, 127.0, 126.2, 35.2, 35.0, 18.5; IR (film): 3028, 2934 IR (film): 3028, , 2855 IR (film): 3028, , 1661 IR (film): 3028, , 1636 IR (film): 3028, , 1620 IR (film): 3028, , 1587 IR (film): 3028, , 1497 IR (film): 3028, , 1443 IR (film): 3028, , 1341 IR (film): 3028, , 1283 IR (film): 3028, , 1258 IR (film): 3028, , 1204 IR (film): 3028, , 1070 IR (film): 3028, , 1001 189.5, 145.2, 143.5, 142.6, 138.3, 130.8, 129.4, 126.7, 115.0, 33.2, 32.5, 28.0, 18.4; IR (film): 3076, 2928 IR (film): 3076, , 2857 IR (film): 3076, , 1661 IR (film): 3076, , 1636 IR (film): 3076, , 1620 IR (film): 3076, , 1587 IR (film): 3076, , 1441 IR (film): 3076, , 1341 IR (film): 3076, , 1281 IR (film): 3076, , 1252 IR (film): 3076, , 1202 IR (film): 3076, , 1070 189.5, 143.2, 142.2, 139.5, 138.1, 130.9, 130.0, 128.6, 128.5, 127.9 3 , 127.8 9 , 72.8, 69.9, 18.6; IR (film): 3032, 2911 IR (film): 3032, , 2851 IR (film): 3032, , 1661 IR (film): 3032, , 1641 IR (film): 3032, , 1622 IR (film): 3032, , 1591 IR (film): 3032, , 1443 IR (film): 3032, , 1335 IR (film): 3032, , 1312 IR (film): 3032, , 1238 IR (film): 3032, , 1198 IR (film): 3032, , 1113 IR (film): 3032, , 1072 IR (film): 3032, , 1001 143.4, 137.9, 136.9, 136.8, 130.8, 129.7, 129.2, 128.5, 127.9, 127.8, 72.7, 66.1, 18.5; IR (film): 3028, 2909 IR (film): 3028, , 2855 IR (film): 3028, , 1661 IR (film): 3028, , 1634 IR (film): 3028, , 1614 IR (film): 3028, , 1585 IR (film): 3028, , 1441 IR (film): 3028, , 1335 IR (film): 3028, , 1283 IR (film): 3028, , 1196 IR (film): 3028, , 1072 7, 144.7, 143.6, 142.7, 130.8, 130.3, 126.6, 42.6, 28.5, 22.5, 18.5; IR (film): 2955 IR (film): , 2870 IR (film): , 1663 IR (film): , 1636 IR (film): , 1618 IR (film): , 1589 IR (film): , 1443 IR (film): , 1358 IR (film): , 1331 IR (film): , 1277 IR (film): , 1200 IR (film): , 1070 IR (film): , 1001 9, 155.4, 142.5, 139.6, 130.7, 129.9, 123.6, 27.9, 21.1, 18.9; IR (film): 3026, 2972 IR (film): 3026, , 2913 IR (film): 3026, , 1636 IR (film): 3026, , 1616 IR (film): 3026, , 1589 IR (film): 3026, , 1445 IR (film): 3026, , 1325 IR (film): 3026, , 1236 IR (film): 3026, , 1105 IR (film): 3026, , 1043 5, 143.9, 142.8, 140.9, 135.1, 130.7, 130.5, 129.1, 128.4, 127.0, 125.6, 19.0; IR (film): 3026, 2911 IR (film): 3026, , 1653 IR (film): 3026, , 1632 IR (film): 3026, , 1611 IR (film): 3026, , 1585 IR (film): 3026, , 1449 IR (film): 3026, , 1341 IR (film): 3026, , 1198 IR (film): 3026, , 1098 IR (film): 3026, , 1072 
Preparation and Characterization of Alkenyl Dienyl Ketones 3f and 3g:
The synthesis of 3h was performed by modifying the reported procedure. 6 To a solution of dimethyl methylphosphonate (1.66 mL, 15.4 mmol) in THF (28.0 mL) was added mmol) dropwise at -78 °C. After being stirred for 1 h, a solution of S1 (2.17 g, 14 mmol) in THF (5.0 mL) was introduced slowly into the flask, and the whole reaction mixture was warmed up to room temperature over 2 h. The reaction was quenched with a saturated aqueous solution of NH 4 Cl and extracted with EA three times. The combined organic phases were washed with brine, dried over Na 2 SO 4 , filtered, and concentrated. The crude residue was purified by column chromatography on silica gel (100% EA as eluent) to afford S3 as a pale yellow oil (2.27 g, 10.4 mmol, 74% 2 mmol) at room temperature for 30 min. Cyclohexanecarboxaldehyde (0.48 mL, 4.0 mmol) was added dropwise to the suspension and the resulting mixture was stirred for a further 4 h. The reaction was quenched with a saturated aqueous solution of NH 4 Cl and extracted with EA three times. The combined organic phases were washed with brine and dried over Na 2 SO 4 . After concentration, the crude residue was purified by column chromatography on silica gel (H/EA = 10:1 as eluent) to afford 3h as a colorless solid (0.31 g, 1.52 mmol, 38%). 3h: 2, 152.6, 143.4, 140.3, 130.7, 126.9, 126.5, 40.9, 32.0, 26.1, 25.9, 19.0; IR (film): 3026, 2924 IR (film): 3026, , 2851 IR (film): 3026, , 1659 IR (film): 3026, , 1638 IR (film): 3026, , 1618 IR (film): 3026, , 1587 IR (film): 3026, , 1449 IR (film): 3026, , 1339 IR (film): 3026, , 1252 IR (film): 3026, , 1063 9, 147.9, 143.5, 140.4, 130.7, 129.3, 126.5, 32.8, 31.5, 28.0, 22.6, 19.0, 14 
Preparation and Characterization of Alkenyl Dienyl Ketone 3k:
The Wittig reagent S4 was prepared by using the literature procedure.7 To a suspension of S4 (1.79 g, 4.4 mmol) in toluene (13.0 mL) was added trans-cinnamaldehyde (0.50 mL, 4.0 mmol) at room temperature and the reaction mixture was stirred for 12 h under reflux. The mixture was cooled to room temperature and concentrated. The crude residue was purified by silica gel chromatography (H/EA = 10/1 as eluent), and the product was futher purified by recrystallization from a H/EA solvent system to afford 3l as a yellow solid in 50% yield (0.52 g, 2.0 mmol). 3l: 
S5
quenched by the addition of a solution of trifluoroacetic acid in toluene (0.5 M, 50.0 μL) and all volatiles were removed by evaporation to give the crude residue. The regio-and diastereomeric ratio of 4a was determined by 1 H NMR analysis of it. Subsequent purification by column chromatography on silica gel (H/EA = 1:1 as eluent) gave the adducts in 86% yield as a mixture of isomers (38.5 mg, 0.086 mmol). The enantiomeric excess of 1,6-4a was determined by HPLC analysis on chiral stationary phase. 1,6-4a: HPLC AZ3, H/EtOH = 10:1, flow rate = 1.0 mL/min, 40 °C, λ = 254 nm, 13.2 min (minor isomer of major diastereomer), 15.7 min (major isomer of major diastereomer); 197.9, 180.4, 159.2, 157.7, 143.4, 135.1, 134.3, 132.8, 131.4, 130.8, 128.0, 126.8, 125.9, 105.9, 103.7, 77.7, 55.9, 44.9, 44.1, 42.1, 18.4, 15.7; IR (film): 3030, 2967 IR (film): 3030, , 2938 IR (film): 3030, , 2841 IR (film): 3030, , 1805 IR (film): 3030, , 1670 IR (film): 3030, , 1595 IR (film): 3030, , 1476 IR (film): 3030, , 1456 IR (film): 3030, , 1433 IR (film): 3030, , 1302 IR (film): 3030, , 1258 IR (film): 3030, , 1113 197.8, 180.7, 159.2, 157.5, 143.3, 135.0, 133.0, 132.8, 131.3, 130.8, 128.0, 127.5, 126.7, 105.9, 103.6, 77.9, 55.8, 51.0, 44.3, 42.3, 32.0, 29.7, 29.3, 27.5, 22.8, 18.4, 14 .2, one carbon atom was not found probably due to overlapping.; IR (film): 3032, 2926, 2855, 1805, 1672, 1595, 1476, 1456, 1433, 1300, 1258, 1113, 1032, 961, 910 cm 197.7, 180.6, 159.1, 157.8, 143.4, 142.2, 134.9, 132.7, 132.6, 131.4, 130.8, 128.6, 128.4, 128.3, 128.0, 126.8, 125.9, 105.8, 103.5, 77.8, 55.6, 50.8, 44.2, 42.3, 33.7. 32.1, 18.4; IR (film): 3028, 2938 IR (film): 3028, , 2839 IR (film): 3028, , 1805 IR (film): 3028, , 1672 IR (film): 3028, , 1595 IR (film): 3028, , 1476 IR (film): 3028, , 1454 IR (film): 3028, , 1433 IR (film): 3028, , 1298 IR (film): 3028, , 1258 IR (film): 3028, , 1113 197.7, 180.6, 159.2, 157.5, 143.3, 138.6, 134.9, 132.7 9 , 132.7 6 , 131.3, 130.8, 128.0, 127.7, 126.7, 114.6, 105.8, 103.6, 77.8, 55.8, 50.9, 44.2, 42.3, 33.7, 29.2, 26.9, 18.3; IR (film): 3030, 2936 IR (film): 3030, , 2839 IR (film): 3030, , 1805 IR (film): 3030, , 1672 IR (film): 3030, , 1595 IR (film): 3030, , 1476 IR (film): 3030, , 1456 IR (film): 3030, , 1433 IR (film): 3030, , 1298 IR (film): 3030, , 1258 IR (film): 3030, , 1113 = 11.8 Hz), 3.66 (1H, t, J = 9.6 Hz), 3.58 (6H, s), 3.46 (1H, dd, J = 9.6, 5.7 Hz), 3.39 (1H, ddd, J = 16.4, 6.9, 1.2 Hz), 3.33 (1H, ddd, J = 16.4, 6.9, 1.2 Hz), 3.30 (1H, d, J = 13.2 Hz), 3.23 (1H, td, J = 9.6, 5.7 Hz), 3.01 (1H, d , J = 13.2 Hz), 1.87 (3H, dd, J = 6.8, 1.5 Hz); 13 C NMR (101 MHz, CDCl 3 ) major diastereomer δ 197.5, 179.9, 159.3, 158.3, 143.5, 138.2, 134.4, 132.8, 131.3, 131.1, 129.6, 128.8, 128.3, 127.9, 127.4, 127.3, 126.8, 105.9, 103.6, 74.3, 72.8, 70.3, 55.8, 50.6, 44.1, 42.4, 18.4; IR (film): 3030, 2938 IR (film): 3030, , 2839 IR (film): 3030, , 1809 IR (film): 3030, , 1667 IR (film): 3030, , 1595 IR (film): 3030, , 1476 IR (film): 3030, , 1454 IR (film): 3030, , 1433 IR (film): 3030, , 1298 IR (film): 3030, , 1256 IR (film): 3030, , 1111 epi-1,6-4e: HPLC OZ3, H/EtOH = 19:1, flow rate = 1.0 mL/min, rt, λ = 230 nm, 37.4 min (minor isomer of major diastereomer), 41.0 min (major isomer of major diastereomer); 1 H NMR (600 MHz, CDCl 3 ) major diastereomer δ 7. m), 6.90 (1H, dq, J = 15.6, 6.8 Hz), 6.48 (2H, d, J = 7.8 Hz), 6.16 (1H, dq, J = 15.6, 1.6 Hz), 6.13 (1H, dd, J = 15.8, 9.9 Hz), 5.86 (1H, dt, J = 15.8, 6.8 Hz), 4.54 (1H, d, J = 11.7 Hz), 4.41 (1H, d, J = 11.7 Hz), 3.85 (1H, dd, J = 8.8, 4.0 Hz), 3.68 (1H, dd, J = 8.8, 4.0 Hz), 3.61 (6H, s), 3.42 (1H, ddd, J = 16.0, 6.8, 1.3 Hz), 3.34 (1H, ddd, J = 16.0, 6.8, 1.3 Hz), 3.28 (1H, d, J = 13.5 Hz), 3.20 (1H, d , J = 13.5 Hz), 2.96 (1H, dt, J = 9.9, 4.0 Hz), 1.85 (3H, dd, J = 6.8, 1.6 Hz); 13 C NMR (151 MHz, CDCl 3 ) major diastereomer δ 198.0, 179.0, 159.3, 157.9, 143.7, 138.4, 134.7, 132.8, 131.3, 131.0, 130.4, 128.4, 128.0, 127.8, 127.4, 127.2, 126.8, 105.7, 103.6, 74.4, 73.1, 70.7, 55.9, 50.8, 44.4, 42.6, 18.4; IR (film): 3032, 2938 IR (film): 3032, , 2839 IR (film): 3032, , 1805 IR (film): 3032, , 1668 IR (film): 3032, , 1593 IR (film): 3032, , 1476 IR (film): 3032, , 1454 IR (film): 3032, , 1433 IR (film): 3032, , 1298 IR (film): 3032, , 1256 IR (film): 3032, , 1111 197.9, 180.6, 159.2, 157.6, 143.5, 135.0, 132.9, 132.8, 131.3, 130.8, 128.0, 127.4, 126.8, 105.8, 103.6, 77.9, 55.8, 48.8, 44.3, 42.3, 38.7, 25.0, 24.4, 20.7, 18.4; IR (film): 2955 IR (film): , 2934 IR (film): , 2841 IR (film): , 1805 IR (film): , 1672 IR (film): , 1595 IR (film): , 1476 IR (film): , 1433 IR (film): , 1298 IR (film): , 1260 IR (film): , 1115 198.2, 180.4, 159.2, 157.6, 148.5, 135.1, 134.3, 132.8, 130.8, 129.7, 128.0, 126.8, 125.9, 105.9, 103.6, 77.7, 55.9, 44.9, 44.2, 42.1, 32.6, 31.5, 27.9, 22.5, 15.8, 14.1; IR (film): 3013, 2930 IR (film): 3013, , 2874 IR (film): 3013, , 1805 IR (film): 3013, , 1674 IR (film): 3013, , 1626 IR (film): 3013, , 1595 IR (film): 3013, , 1477 IR (film): 3013, , 1456 IR (film): 3013, , 1433 IR (film): 3013, , 1304 IR (film): 3013, , 1258 IR (film): 3013, , 1115 198.5, 180.4, 159.2, 157.6, 153.2, 135.0, 134.3, 132.8, 130.7, 128.0, 127.1, 126.7, 126.0, 105.9, 103.6, 77.7, 55.9, 44.9, 44.3, 42.1, 40.7, 31.8, 26.0, 25.8, 15.8; IR (film): 3032, 2924 IR (film): 3032, , 2851 IR (film): 3032, , 1805 IR (film): 3032, , 1672 IR (film): 3032, , 1595 IR (film): 3032, , 1476 IR (film): 3032, , 1454 IR (film): 3032, , 1433 IR (film): 3032, , 1302 IR (film): 3032, , 1258 IR (film): 3032, , 1113 
